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International application No. PCT/ZAOO/001 04 



L Basis of the report 

1 . With regard to the elements of the International application (Replacement sheets which have been furnished to 
the receiving Office in response to an invitation under Article 14 are referred to in this report as "originally filed" 
and are not annexed to this report since they do not contain amendments (Rules 70. 16 and 70. 1 7)): 
Description, pages: 

1 -44 as originally filed 

Claims, No.: 

1 -20 . with telefax of 1 1 /04/200 1 

Drawings, sheets: 

1/1 as originally filed 

2. With regard to the language, all the elements marked above were available or furnished to this Authority in the 
language in which the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language: , which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1 (b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of intemational preliminary examination (under Rule 
55.2 and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the intemational application, the 
intemational preliminary examination was carried out on the basis of the sequence listing: 

□ contained in the international application in written form. 

□ filed together with the International application in computer readable form. 

□ furnished subsequently to this Authority in written form. 

□ furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in 
the international application as filed has been furnished. 

□ The statement that the information recorded in computer readable form is identical to the written sequence 
listing has been fumished. 

4. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 
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□ the drawings, sheets: 

5. □ This report has been established as if (some of) the amendments had.not been made, since they have been 
considered to go beyond the disclosure as filed (Rule 70.2(c)): 

(Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this 
report,) 



6. Additional observations, if necessary: 



V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or Industrial applicability; 
citations and explanations supporting such statement 

1. Statement 

Novelty (N) Yes: Claims 

No: Claims 1 -20 

Inventive step (IS) Yes: Claims 

No: Claims 1 -20 

Industrial applicability (lA) Yes: Claims 1 -20 

No: Claims 



2. Citations and explanations 
see separate sheet 



VUL Certain observations on the international application 

The following observations on the clarity of the claims, description, and drawings or on the question whether the 
claims are fully supported by the description, are made: 
see separate sheet 
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1) Reference is made to the following documents: 



D1 : WO 86 04614 A (COMMW SCIENT IND RES ORG) 14 August 1986 
(1986-08-14) 

D2: US 3 672 825 A (GAMBALE JAMES RICHARD ET AL) 27 June 1972 
(1972-06-27) 

D3: WO 88 03128 A (COMMW SCIENT IND RES ORG) 5 May 1988 (1 988-05-05) 
D4: RALPH NIELSEN: "Zirconium and Zirconium Compounds" ULLMANN'S 
ENCYCLOPEDIA OF INDUSTRIAL CHEMISTRY, vol. a, no. 28, 1996, pages 
543-567, XP0021 46764 Weinheim 



2) Regarding section VIII: 



2.1) Claim 1 relates to a process of forming zirconium basic sulphate ( ZBS ). 

Unfortunately, claim 1 does not give sufficient information to understand how one 
could obtain ZBS for the following reasons: 

Claim 1 comprises three steps. The first step provides an alkali-fusion 
decomposed zircon product ( AFDZ ) formed from reacting zircon with a source of 
alkali metal at elevated temperatures. This step is clearly defined and is 
acceptable. The second step recites: " ... treating the AFDZ to form a solid 
containing hydrated zirconium oxide and/or hydrated zirconium basic carbonate 
( hydrated zirconium product ) ". The part " to form a solid containing hydrated 
zirconium oxide and/or hydrated zirconium basic carbonate ( hydrated 
zirconium product ) " is merely the purpose to be achieved by this second step 
and does not limit the scope of protection of claim 1 . As a consequence, the only 
useful technical infomiation of this second step remains: " treating the AFDZ ". 
The Examiner is of the opinion that this part ( " treating the AFDZ " ) is vague 
and unspecific. There are thousands of way according to which the AFDZ from 
step 1 of claim 1 can be treated. The word " treating " does not give any 
information how the AFDZ from step 1 of claim 1 reacts in order to provide the 
desired hydrated zirconium product.The insertion of claim 2 in step 2 of claim 1 
would have clarified how AFDZ is treated. 

The same applies to the third step of claim 1 reciting that the solid hydrated 
zirconium product is treated to obtain in situ formation of ZBS as a solid thereon. 
Once again, the formulation " to obtain in situ formation of ZBS as a solid " is 
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merely the result to be achieved and cannot limit the scope of protection of claim 
1. The remaining formulation " treating the solid hydrated zirconium product " 
is unspecific and vague and does not give any information about how ZBS is 
obtained. The insertion of claim 6 in step 3 of claim 1 would have clarified how 
ZBS is obtained, 

2.2) The same objections apply to claims 7, 14, 17 and 19. Regarding claims 7, 14 and 
17 the step according to which the hydrated zirconium product is obtained is 
sufficiently described and clarified and is acceptable. It is specified therein that the 
hydrated zirconium product is obtained by leaching the AFDZ from the first step. 
However, in claims 7, 14 and 17 the step relating to the formation of ZBS is still 
not clear for the reasons indicated for step 3 of claim 1 of the application ( see 
section 2.1 above ) . Regarding claim 19, the step relating to the formation of 
AZST from AFDZ ( 2nd step of claim 19 ) and the step relating to the formation of 
ZBS ( last step of claim 19 ) are not clear for the reasons already indicated for 
step 1 and 3 of claim 1 ( see section 2.1 above ). 

2.3) The Applicant has stated that the inventive concept present in each of the 
process-claims 1 , 7, 14, 17 and 19 is based on the following three steps: 

i) providing an AFDZ, 

ii) treating the AFDZ to form a solid hydrated zirconium product 

III) treating the solid hydrated zirconium product from ii) to form ZBS. 

If these three steps i) to iii) are the inventive concept present in each of the 
process-claims 1 , 7, 14, 17 and 19, it is not evident why the Applicant describes 
this inventive concept in such a vague, unclear, undefined, insufficient and 
unspecific manner in the claims 1 , 7, 14, 17 and 19. The dependent claims 2, 6, 
1 1 provide enough information to better specify and clarify the obscure aspects of 
claims t, 7, 14, 17 and 19. 

3) Regarding section V: 

3.1) Regarding product-claim 20, the Applicant should take into account that a product 
( a zirconium containing product ) is not rendered patentable by the fact that it is 
produced by means of a patentable process. A product-claim should be defined 
by means of product-features and not by means of the process to be used to 
obtain such a product. 
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45 
CLAIMS 



1 . A process of f ornaiag zirconium basic sulpiiate {liereiaafcer referred to as 
2BS) comprising: 

5 - providing an alkali-fusion decomposed zircoa product ^hereinafter 

referred to as AFDZ) formed from reacdog zircon widi a source 
of alkali metal as elevated temperature^ 

treating the AFDZ to form a solid containing kydxazed Tirnr>r>t iTr p 
oxide and/or hydrated zirconium baac caAonate Qieremafeer 
T 0 referred to as the hydrated zirconitun product); 

treatii^ the solid hydrated zirconium product to obtain in sixu 
formation of 2BS as a solid thereon. 



The process of claim 1 wherein the hydrated zirconium product is 
prepared by f omaii:^ an add zirconium sulphate tetrahydxace ^exeinafter 
referred to as AZST) solution from the AFDZ; and thereafter 
precipitating hydrated zirconium basic carbonate (hereinafter referrcd to 
as ZBC) and/or precipitating hydrated zirconium oxide frx^m the AZST 
solution. 
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3. The process of daim 2 wherein the AZST sohmon is formed by reacting 
the AFDZ with a source of sulphate to form the AZST in the solid whidi 
contained the AFDZ; and then leaching the AZT containing solid to 
esxract the AZST into solution. 

5 

4. The process of claim 2 wherein hydrated 2BC is precipitated from the 
AZST solution, and which hydrated ZBC is precipitated by adding a 
carbonate to the AZST solution. 



1 0 5. The process of claim 1 wherein the sohd hydrated zirconium product is 
formed by leaching the AFDZ to provide a leachate containing non- 
zirconium containing products, and a solid residue contMniag the 
hydrated zirconixmi product. 

15 6. The process of claim 1 wherein the solid hydrated zirconium product is 
treated by adding a source of sulphate thereto, thereby in situ forming 
sohd ZBS thereon. 



7 . A process of beneficiani^ zircon by sqjarating non-zirconium containing 
20 products therefrom con^rising: 

providing AFDZ formed from reacting zircon with a source of 
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alkali zneral at elevared temperatures; 

leaching the AFD2 to provide a ieachate containing non-zirconium 
containing prodiiccs, and a solid resid\ae containing a hydrated 
zirconium produce and 

5 - treating the residue in order to obtain m situ formation of ZBS as a 

solid in the residue. 

8. The process of claim 7 which includes the step of forming AFDZ by 
reactii^ zarcon with a source of alkali metal at elevated texiq>eramres and 

1 0 wherein the soxirce of alkali metal comprises a compound selected from 

the group consisting of NaOH and NaaCO,. 

9. Theprocessofdaim 7 wherein the leaching step comprises leaching the 
AFDZ with water. 

10. The process of daim 9 wherein the water leached AFDZ is addified to a 
pH between 4 and 6 and then leached with water to remov« non- 
zirconium containing products, 

20 11. The process of claim 7 wherein the ZBS is formed by adding a 
stoichiometric quantity of a source of sulphate to the leached residue and 
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heating the mixture. 

12. The process of claim 11 wherein tte source of sulpiiaie comprises a 
compoxmd selected from the group consisdag of H2SO4 and AZST; and 

5 the mixture of the leached residue and source of sulphate then being 

heated at a temperature from 80 to 90^C for at least 10 minutes. 

13. The process of claim 7 wherein the ZBS is pxirified by washing it with 
acid at elevated temperatures, 

10 

14. A process of producing zircon derived material suitable for p^mexsts 
comprising: 

providing AFDZ formed from reacting zircon with a source of 
alkali metal at elevated temperatures; 
'IS - le ac hing the AFDZ to provide a leachate containing non- 

zirconium containing products, and a solid residue containing a 
hydrared zirconium product; 

treating the residue in order to obtain insitu formation of ZBS as 
a sohd in the residue; 
20 - drying the ZBS-eontaioing residue and r^\r^rtir\^ tJie dried ZBS- 

containing residue to form a calcined product which is a zircon 
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derived material suitable for pigments. 
15. The process of claim 14 wherein the ZBS containing residue is puiified 
prior to drying and caldning said residue. 

5 16. The process of claim 14 wherein the ZBS containing residue is subjecxed 
to a size reduction step to reduce the average paitide size of the residue so 
that it is suitable for pigments. 

17. A process of benefidating zircon to produce opadfier material 

1 0 comprising: 

providing AFDZ formed from reacting zircon with a source of 
alkali metal at elevated temperatures; 

leaching the AFDZ to provide a leachate coniaining non- 
zirconimn containing products, and a solid residue containing a 
5 hydrated zirconxxmi product; 

treating the residue in order to obtain in situ formation of ZBS as 
a solid in the residue; 

purifying the ZBS containing residue by removing non-zircomum 
containing species; and 

■ calcining the p^lrified ZBS containing product ihcrd>y to produce 
opadfier material. 
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18. The process of datm 17 which indiades subjecxiiig the opacifier material 
to a size reduction step, to achieve a particle size of less than l,5^inx. 

5 19- A process of beneficiating zircon by separating non-2drconium coi^aining 
products therefrom comprising: 

providing AFD2 formed from reacting zircon •with a source alV^Ti 
metal at elevated temperatures; 

treating the AFDZ to form a solution containing AZST; 
10 - precipitating hydrated ZBC or hydrated zirconmm oxide and 

soluble sulphates from the AZST solution; 
washing the precipitate to remove soluble sulphates; 
treating the washed precipitate in order xo obtain m situ fonaadLon 
of ZBS thereon. 

15 

20. A zircoaium containing producz prepared by the process of any erne ofthe 
preceding claims. 



20 
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TTiis Intemational Search Report has been prepared by this International Searching Auttiority and is transmitted to the applicant 
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This Intemational Search Report consists of a total of 3 

|X| It is also accompanied by a copy of each prior art document cited in this report. 



Basis of the report 

a. Wrth regard to ttie language, the intemational search was carried out on ttie basis of the intemational application in the 
language in which it was filed, unless othenvise indicated under ttiis item. 

the intemational search was carried out on the basis of a translation of the intemational application fumished to this 
Authority (Rule 23. 1 (b)). 

With regard to any nucleotide and/or amino acid sequence disclosed in the intemational application, tfie intemational search 
was earned out on tiie basis of the sequence listing : 

I I contained in the Intemational application in written fomi. 

filed together with the Intemational application in computer readable form, 
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n 
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2. 
3. 



I I Certain claims were found unsearchable (See Box I). 
I I Unity of Invention Is lacMng (see Box II). 



4. With regard to the title, 

Pn the text is approved as submitted by the applicant. 

I I the text has been established by this Auttiority to read as follows: 



5. With regard to ttie abstract, 

[Xj ttie text is approved as submitted by ttie applicant. 

rn ttie text has been established, according to Rule 38.2(b), by ttiis Auttiority as it appears in Box III. The applicant may 
wittiin one montti from ttie date of mailing of ttiis intemational search report, submit comments to ttiis Auttiority. 

6. The figure of ttie drawings to be pubiished with ttie abstract is Rgure No. J 

\T\ as suggested by ttie applicant. Q None of ttie figures. 

I I because ttie applicant failed to suggest a figure. 

I I because ttiis figure better characterizes ttie invention. 
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